We present a novel approach for constraining nonstandard neutrino interaction (NSI) coupling parameters (ε eL ee and ε eR ee ) in low energy flavor conserving νee andνee−scattering processes. Here we exploit an important phenomenon of interference and assuming that ε and ε eR ee = 3.8 × 10 −1 , while the bounds obtained using the said processes are −0.11 < ε eL ee < 0.13 and 0.35 < ε eR ee < 0.41. It is noteworthy that the lower bound on ε eR ee exclude the negative region. Furthermore, our bounds on ε eR ee are more stringent than the existing ones.
Introduction
The discovery of neutrino masses in the neutrinos oscillation experiments necessitates the existance of new interactions called nonstandard neutrino interactions (NSI) [1, 2, 3, 4] . These new interactions along with the massive neutrinos are predicted by various models [5, 6] , involving those where neutrinos aquire masses through see-saw mechanism [7, 8, 9, 10, 11] , those where neutrinos gain masses radiatively due to the presence of extra Higgs bosons [12, 13, 14] and the R-parity violating supersymmetic models [15, 16, 17, 18, 19] . At low energy effective level the currrent structure of the NSI is similar to that of four Fermi interactions [20] . The NSI may be nonuniversal flavor-conserving or flavorchanging contrary to standard model (SM) currents which are universal and flavor conserving.
The various methods to constrain the NSI coupling parameters at effective level are extensively studied in the literature [20, 21] . Here, we present a novel approach, not only constrianing the NSI parameters, but also computing the absolute values of these parameters. In this approach, we take the low energy flavor conserving ν e e andν e e−scattering processes and calculate their total cross sections in terms of NSI coupling parameters (ε eL ee and ε eR ee ) which appear due to adding the effective four fermion operators for NSI to the electroweak Lagrangian. Analytically, both cross sections contain terms linear in ε eL ee and ε eR ee . These terms arise due to the interference effect between various currents (some are the SM ones and the others are due to NSI). These terms in turn lead to two equations linear in ε We use the measured values of cross sections for ν e e andν e e−scattering processes of LSND and ROVNO experiments, respectively, evaluating the interferences in terms of ε eL ee and ε eR ee and then compare these with corresponding measured values (for detail see ref. [22] ). Although the total cross section is directly proportional to the neutrinos energy, but the interference terms are independent of energy because we derive these by taking the ratios of the measured and predicted values of total cross sections. At first stage, we ignore the experimental errors and restrict ourselves to current discrepancy between theory and experiment for the two processes and obtain absolute values of ε Our analysis is based on two assumptions: (i) As in SM, where two coupling constants g L and g R are same both for ν e e andν e e−scattering processes, similarly NSI coupling parameters ε eL ee and ε eR ee are also assumed to be same for both the processes. (ii) We take only the flavor conserving ν e e andν e e−scattering processes and ignore the flavor violating processes. This is because the interference effect, which is core of our discussion, could only occur in the flavor conserving process (for detail see ref. [22] ).
Lagrangian of NSI
The most general form of the effective four-fermion interaction Lagrangian for low energy (ν α f −→ ν β f ) process in the presence of NSI is given by [20] ,
where the first and second terms are the SM operators and the third one is the NSI four fermion operator, P = L, R = Applying Fierz transformation, the total effective Lagrangian for the specific process of ν e e−scattering becomes,
3 Size of Interference in SM and in measurements
By taking the standard model part of Lagrangian in eq.(2), the total cross section of ν e e− scattering process can be calculated as,
where
g R = 2 sin 2 θ w or more explicitly
in the third term, I = 2g L is the interference between the charged and neutral currents of the SM. Assuming sin 2 θ w = 0.23, we get g L = −0.54 and g R = 0.46. Substituting numerical values and including the radiative corrections [26, 27] , we obtain,
where the size and sign of interference in the SM is
From eq. (5) The total scattering cross section forν e e can easily be obtained by interchanging g L and g R in eq. (3) as,
more explicitly,
where I = where we have calculated interference in the SM forν e e− scattering process as,
It is clear from eq. (8) [28] , using the technique as adopted in [26] , it comes out to be I ROV N O = −0.18 ± 0.072. Here the theory vs. experiment discrepency is 0.18, which is much larger in comparison with ν e e− scattering process. This indicates thatν e e-scattering process provides more room for new physics. The total cross section of ν e e−scattering process in the presence of NSI, using the Lagrangian in eq. (4), can be calculated as
where the total interference is
Similarly, forν e e−scattering process, the total cross section in the presence of NSI can be calculated as,
where the total interference term is 
Simultaneous solutions of eqs. (13) and (15) give rise to the bounds, −0.11 < ε eL ee < 0.13 0.35 < ε eR ee < 0.41 (15) 5 Conclusion
In this letter we have presented a new analysis for contraining the NSI coupling parameters (ε eL ee and ε eR ee ) exploiting an important phenomenon of interference between various currents in the elastic ν e e andν e e−scattering processes. Using this analysis, we obtianed ε 
